Sister chromatid exchange and the evolution of rDNA spacer length.
The structures of rDNA spacers from several species have been characterized and virtually all have internally repeated sequences. Different numbers of these internal repeats are responsible for most spacer length variation. Because unequal recombination between these internal repeats will cause new length variation, while unequal exchange between rDNA copies will homogenize the variants, we modeled the interaction of these two processes. Two models were used to simulate both types of unequal exchange at the sister chromatid level. Both models indicate that a narrow range of relative recombination frequencies is required to produce levels of variability comparable to those published. One model puts a lower limit on the number of internal repeats, and the other puts both a lower and upper limit on the number of repeats. The model with both maximum and minimum constraints produces a distribution closer to actual spacer distributions. These results imply that small changes in recombination rates can generate the differences in numbers of length variants observed in different species.